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During the past few years the Department of Dermatology and Syphilology
of the University of Cincinnati (1, 2) has been interested in the study of the
applications of optical devices in the examination of the cutaneous surface.
At present the following structures and conditions are being studied in detail:
1. The stratum corneum
2. The openings of the sweat glands
3. The hair follicles
4. Distribution of melanin
5. Superficial blood vessels
6. Parasite infestation
7. Localized skin irritations and sensitizations
Preliminary investigations with instruments that are available commercially in-
dicated the necessity of special technics and unusual apparatus, especially for
photography (3).
We found the following foremost among the considerations vital to the design
and use of clinical equipment for the examination of the skin surface:
1. The optical component must allow various magnifications from 20 diameters
to, on the order of 150 diameters. This range was found to represent the limits
in which cutaneous observations provide data of dermatological value.
2. The equipment must in no way endanger or harm the skin and the area
under observation must suffer no alterations, however short the duration.
3. The microscope must be applied in such a manner that involuntary move-
ments on the part of the subject should not disturb the optical image. The scope
must be flexible in its mounting to the degree of compensating for natural and
minute movement.
4. The microscope must be capable of application to almost any area on the
skin surface.
5. The illuminating equipment must be integrated with the scope, (to fulfill
consideration 2) and, must be applied in such a manner that the patient suffers
no discomfort.
6. The illumination must not be of such a nature that it upsets to any great
extent, the general physiological conditions present of the skin surface especially
in the area under observation.
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7. The complete unit must be easily applied and simple in function in order
that examination may be made in a minimum of valuable clinical time.
8. The instrument should be receptive to photographic attachments in order
that permanent records may be made.
In fulfillment of these conditions it was found that the optical tube of a stand-
ard biological microscope provided the most versatile foundation for the optical
system. Objective lenses and oculars are readily available and interchangeable
through world wide manufacturing standards. This type is also receptive to
photographic equipment. A Bausch & Lomb student type tube complete with
rt
rack and pinion was obtained for this purpose. Up to the present this unit has
served successfully in all phases of the investigation.
We found that it would be necessary to employ dry objective lenses having
focal lengths of no less than 16 mm. Since the magnification possible increases
and the depth of focus decreases with a decrease in focal length, the higher order
objective magnifications must be sacrificed in order to obtain the depth of focus
necessary for rapid examinations vital in clinical studies. In this application we
used only 16, 25, and 32 millimeter objective lenses. Various overall microscopic
magnifications up to 150 diameters are obtained by changing oculars. From the
standpoint of illumnation, however, these long focal length objectives are desir-
able in the respect that they permit a large working space which allows the in-
sertion of illuminating apparatus closer to the area under observation.
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FIG. 1. ELEVATION AND SEcTIoN VIEw OF THE CUTANEOUS MIcRoscoPE
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Early experiments showed that, at least in clinical work, it is advantageous to
have the optical system in some fashion mechanically connected to the cutaneous
surface. This technic not only corrects for relative motion of the subject with
respect to the optical system but also facilitates the location of the area most
suitable for observation. In the final analysis it was found that the optical sys-
tem and the illuminating apparatus should be integrated into a light and compact
unit which is capable of direct application to the skin surface.
Of primary importance in the design of the apparatus is the illuminating
equipment. The usual methods as applied to non-living transparent and opaque
Fio. 2. Caoss SECTION VIEW
specimens are not satisfactory in this instance. The desirable condition is an in-
tense and even illumination of the area under observation without any appre-
ciable increase in temperature in that area.
Figures 1 and 2 illustrate a type of microscopic instrument which has fulfilled
the prescribed conditions in a satisfactory manner. It is unique in the methods
employed in achieving satisfactory illumination for both visual and photographic
work.
Illumination for clinical examination is provided by two General Electric, six
inch, four-watt, white-type, fluorescent lamps. These lamps are employed be-
cause of the high intensity with a minimum of heat being dissipated to their
surroundings. Added features are their small size, ruggedness, and constancy of
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lumen output at the center. In operation the temperature at the center of such
lamps is slightly above normal skin temperature. With a minimum of insulation,
OBJECTIVE SHIELD
FIG. 3. DETAILS OF OBJECTIVE WITH THE PEOTECTIVE CLASs TUBE
FIG. 4. SHOWING THE COMPONENT PARTS OF THE APPARATUS WITH THE
ATTACHEO PHOTOGEAPHIC APPARATUS
temperature effects from the lamps become negligible. These features allow the
mounting of the fluorescent lamps as close as possible to the surface under ob-
servation without danger of induciag erythema in the area.
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The lamps are mounted on plastic supports located in a plexiglass housing.
Both lamps and supports may be removed as a unit thus facilitating replacement
of parts. Electrical connections are made so that the lamps may be illuminated
either simultaneously or separately.
Illumination for photographic purposes is provided by either C. E. No. 5 or
C. E. Speed Midget flash bulbs. Two such bulbs may be mounted between and
FIG. 5. SHOWING THE USE OF THE APPARATUS ON THE SURFACE OF THE SKIN
immediately above the fluorescent tubes on either side of the optical system.
The supports used for the fluorescent tubes also contain receptacles for the flash
bulbs. Electrical connections are made so that the bulbs may be discharged either
simultaneously or alternately.
All the equipment necessary for the operation of the lamps and flash bulbs is
located in a control panel apart from the scope. This includes switches, batteries,
ballasts and starters. Connections are made by means of a flexible cable.
The ends, top, and sides of the housing are all constructed of one-eighth inch
transparent plexiglass. The bottom is of the same material but has a thickness
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of oniy one-sixteenth inch. The insulating property of plexiglass insures the sub-
ject adequate protection from both the heat generated during the flash bulb
discharge and the dangers of electrical shock. The transparent properties of the
plastic are used to advantage in selecting, without adjustment of the optical
system, the most desirable areas for examination.
In order to eliminate from the optical system all but the light reflected by the
skin surface, the objective lenses are fitted with tubular shields. Figure 3 illus-
trates the shield used on a 32 mm. lens. The interiors of the shields arc coated
with a flat black absorbing enamel. This device reduces in intensity any reflec-
tive distortions in the optical image. The shield is, in turn, provided with a sliding
FIG. 6. 40 X OF A 3x4 MM "Juxcriox TYPE" NEVUS LOWER BACK
4x6+ black and white print made from Kodachrome showing the spotty
areas of hyperpigmentation
glass tube and a spring to hold it in place against the floor of the housing. This
tube closes off the aperture and serves to protect the area under observation
from the excess heat during the discharge of a flash bulb. The fluorescent tubes
arc used for clinical observations and for focussing when preparing for a flash
exposure in a photographic application.
Figure 4 shows the component parts of the apparatus as well as the allied
equipment used for photographic studies.
Since the instrument is applied directly to the skin surface one of the require-
ments is that the overall unit must be light in weight. This consideration pro-
hibited the use of heavy or bulky photographic equipment. For this reason a
Leica 35 mm. camera with the Ibso photomicrographic attachment was selected.
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Other advantages of this device include the accuracy and speed it provides in
making exposures and the fact that it makes possible the use of filters without
any decrease in the light ordinarily needed for focussing the microscope on the
subject. Filters are placed on the camera side of the Ibso attachment. Figure 5
illustrates the technic used in the photography of the skin surface at moderate
magnifications.
Thus far we have obtained over three hundred photographs of the cutaneous
surface at magnifications of from 40 diameters to 150 diameters. These include
color, black and white, and infra-red technics.
Color photography has constituted the greatest part of our work. It has proven
especially valuable in studies connected with the distribution of melanin, warts,
FIG. 7. 4OX OF THE EDGE OF A WAET OF THE FINGER
4x6k black and white print made from Kodachrome
superficial blood vessels and parasite infestation. In this work we have used
Kodachrome A-type film. We have obtained our finest color photographs using
the following microscopic and photographic data:
Objective lens Ocular Exposure* Illumination Filler
32mm lOX Time 1—G.E. Speed Midget CC15
32mm 25X Time 1—G.E. No. 5 CC15
32mm 25X Time 2—G.E. Speed Midget CC15
25mm lOX Time 1—G.E. Speed Midget CC15
25mm 25X Time 1—G.E. No. 5 CC15
32mm lOX 2—5 see. 2 Fluorescent lamps CC34
32mm iOX 3—7 sec. 1 Fluoresceot lamp CC34
* Note: A time exposure indicates that the camera shutter is open during the entire
discharge period of the flash bulbs.
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For black and white work a fine grain film is desirable. We used Kodak Pana-
tomic X under the following conditions:
Objective lens Ocular Exposure Illumination Filler
32mm lox to 3 sec. 2 Fluorescent lamps None
32mm 251< 2 to 5 sec. 2 Fluorescent lamps None
In black and white photography, exposures are more critical than for color
work. Here we find that the exposure depends largely upon the subject. It is
therefore necessary to make three or four exposures of the same area to insure
good results. When filters are used, exposures are then also influenced by the cali-
bration of the filter. Wratten contrast filters give unusual results especially in
skin pigmentation studies. Our work in this respect is as yet unevaluated. Infra-
red and fluorescence technics are being investigated at the present time.
Detailed clinical reports are in progress to show the practical value of micros-
copy and recording of the observations by this instrument in the detailed study
of the distribution of melanin in so called junction and compound nevi, and also
in the study of the invasive border of basal cell malignancy. This apparatus is
also being used at present in the study of the insect bite reaction in situ.
REFERENCES
1. GoLoleAx, LEON, ANn I0UNKER, WALDO: Studies in microscopy of the surface of the skin.
.J. Invest. Dermat. 9: 11, 1947.
2. GOLDMAN, LEON, AND MAsON, LE5TEE NI.: Investigational studies in some congenital
and acquired defects of the hair in children. J. Invest. Dermat. 11: 323, 1948.
3. HOMAN, JOsEPH B.: Personal communications to the author.
4. GOLDMAN, LEON: Personal communications to the author.
